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The Extravehicular Crewman Work System is a study of manned extravehicular 
activity for performing construction and satellite servicing in Earth orbit. 
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Starting with this decade and continuing out through the end of the twentieth century NASA plans to 
use the Space Transportation System (STS) to launch and service satellites and place large structures 
in Earth orbit. Extravehicular activity (EVA) wi.ll play a major role in construction and satellite 
service operations. The Extravehicular Crewman Work System (ECWS) Study Program examines construction 
and satellite service operations and defines EVA equipment concepts to support these operations in 
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REPRESENTATIVE SPACE STRUCTURES 
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This study identified four classes of LVA operations associated with payloads: 
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TYPICAL CREWMAN EVA TASKS 
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EVA TASK REQUIREMENTS 

LVA task issues drive ECUS requirements. The following conclusions drawn from studying these task 
issues define broad ECUS requirements. 

Mobility and Strength - Strength demonstrated in performing Skylab EVA tasks is adequate to perform 
EVA construction. Shuttle EMU mobility (joint range and torque) is also adequate to support EVA 
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EXTRAVEHICULAR CREWMAN WORK SYSTEM 

STUDY PROGRAM 







Projected EVA construction missions were compared with pipeline construction activity, shipboard duty 
and Shuttle fliyhts to identify acceptable workday and work week standards. 

SHUTTLt EVA PIPELINE SUBMARINE 
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Reduction of potential material flammabi I ity 


EVA ENCLOSURE PRESSURE AND GAS COMPOSITON (CONTINUED) 
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ECWS METABOLIC PROFILE 
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Life requiranents: 10 calendar years, 12,320 hours, 5 million cycles on „.<,jor joints. 

Automatic visoring and wide angle vision required. 

Radiation protection required for all orbits except 28 1/2° 400 L'". 

1/2-hour anergency life support provisions required. 

a-7/3-8 




Concept selection consists of establishing evaluation criteria, 
identifying candidate equipment concepts and evaluating concepts 
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COflC^r IDENTIFICATION AND EVALUATION 
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REPRESENTATIVE SATELLITES 



Loag Duration 25 kW Power System (Concept) MMS Multi-Mission Satellite 

Exposure Facility (Concept) 
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PROJECTED EVA MODES TO SUPPORT SATELLITE 

OPERATIONS 



= Normal (baseline) 

= Contingency (back-up) 
= Not applicable 













EVA SATELLITE OPERATIONS (CONTINUED) 
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SATELLITE SERVICE TASKS 
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EVA EQUIPMENT CONCEPTS TO SUPPORT 
SATELLITE OPERATIONS 

ECWS for satellite operation in payload bay or on RMS: 

• ECWS concept with flexible legs 




• Voice control from ECWS 

• Fully folding control arms for close access to 
worksite 

• Coarse CG trim for variable man-payload combinations 






EVA EQUIPMENT CONCEPTS TO SUPPORT SATELLITE 

OPERATIONS (continued) 




• *o 
S © 
5 « 

s | 

s § 


V) 

O 

£ 

(Q 

C 


w ^ 

©■O 

"O "O 
c « 
« c 
• 2 
2 | 
® 3 

® o 

£ E 


c 

3 

O) 

c 


- ® 

Si 

c 

<5 » 
E « 


2 <0 

C W 

® t- 

w C 

* h 

o 3 

<0 05 

a £ 

j- w 

+* a 
(n 5 

is 

+- o 

TJ *0 

® e 
S « 

3 u 

O) V 
+■* 

23 

— o 
< o 

J.O 


OP 

m 

k. 

** 

OP 

V) 

§ H 

w 

b 

Si 

® 

■D 


— (0 
« • I I 


CO 

E 

(A 

■o 

e 

(0 

© 

? 

3 


® 


UJ 


® 5 c ® 

> .2 '*5 v) 
•c O o fe 

®.S: o ® 

CC *o ® O 


® 

CC 




EXTRAVEHICULAR CREWMAN WORK SYSTEM 

STUDY PROGRAM 
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ECWS NEW TECHNOLOGY DEVE 
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SUMMARY OF EVA CAPABILITY DEVELOPMENT 
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1984 7 More Distant Implementation of Enhanced Computer 1989 

EVA Capability, Stabilization Kit 

Capability Satellite Retrieval Kit 

Debris Collection 


